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Brenda ~~y, Branch Chief (2_ 
Science Information Managemen\ ~ch 
Health Effects Division (7509P) 

TO: Anwar Dunbar, Pharmacologist 
Risk Assessment Branch I 
Health Effects Division (7509P) 

I. CONCLUSIONS 

Male mice had significant trends for hemangiosarcomas, lung adenocarcinomas 
and malignant lymphomas. There was also a significant pair-wise comparison of the 
5000 ppm dose group with the controls for malignant lymphomas in male mice. 
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Male rats had a significant trend. and a statistically significant prur-w1se 
comparison of the high dose with the controls, for hepatocellular adenomas. 

No compound-related tumors were observed in female mice or female rats. 

II. ACTION REQUESTED 

Prepare a qual itative risk assessment of the male mouse kidney, lung, 
hemangiosarcoma and lymphoma tumors and male rat liver tumors for Glyphosate. 

IDa. BAC KGROUND: 1983 Mouse Study 

Knezevich, A. ; Hogan, G. (1983) A Chronic Feeding Study ofGlyphosate (Roundup 
Technical) in Mice: Project No. 77-2061: BDN-77- 420. Final rept. (Unpublished study 
dated July 21 , 1983; received August 17, 1983, under 524-308; prepared by 
Bio/dynamics, Inc., submitted by Monsanto Co., Washington, DC; CDL:251 007-A; 
251008; 25 1009; 25 1010; 251011; 251012; 251013· 251014. MRID 00130406. Ace. No. 
251007. TXR Nos. 0004370 and 0005590) 

The study design allocated groups of 50 CD-1 mice/sex/dose to dose levels of 0, 
1000, 5000 and 30,000 ppm (equivalent to 0, 161 , 835,4945 mg/kg/day for males; 0, 
195, 968, and 6069 mg/kg/day for females) of Glyphosate for 104 weeks. 

lllb. BACKGROUND: 1993 Mouse Study 

Atkinson, C., Martin. T.. Hudson, P., and Robb, D. (1993). Glyphosate: 104-week dietary 
carcinogenicity study in mice. Inveresk Research International, Tranent, EH3 2NE, 
Scotland. IRI Project No. 438618. April 7, 1993. MRlD 49631702. Unpublished. 

The study design allocated groups of 50 CD- I mice/sex/dose to dose levels of 0, 
100, 300 and 1000 mg/kg/day of Glyphosate for 104 weeks. 

Illc. BACKGROUND: 2009 Mouse Study 

Nufarm (2009b). Glyphosate Technical: Dietary Carcinogenicity Study in the Mouse. 
Derbyshire, UK: Harlan Laboratories Ltd. (Cited in Greim et al. , 20 15). 

The study design allocated groups of 50 CO-l mice/sex/dose to dose levels of 0, 
500, 1500, or 5000 ppm (equivalent to 0. 85, 267 or 946 mg/kg/day) for 78 weeks. 

llld. BACKGROUND: 2001 Rat Study 

Brammer A. (200 I). Glyphosate acid: two-year dietary toxicity and oncogenicity study 
in rats. Central Toxicology Laboratory, Cheshire UK. Study No. PR 1111. March 15, 
2001. MRID 49704601. Unpublished. 

2 



The study design allocated groups of 52 Alpk:APrSD Wistar rats/sex/dose to dose 
levels ofO, 2000,6000 and 20,000 ppm (equivalent to 0, 121, 361, and 1214 mg/kg/day 
for males; 0, 145, 437, and 1498 mg/kg/day for females) ofGlyphosate for 104 weeks. 
Twelve additional rats/sex/dose were designated for interim sacrifice at week 52. 

IVa. RESULTS/DISCUSSION: 1983 Mouse Study 

Survival Analyses 

According to the DER (TXR No. 0004370), "Mortality was low during the first 
18 months of the study." An independent evaluation of mor1ality by HED was not 
performed. 

Tumor Analyses 

There were no statistically significant trends and no statistically significant pair
wise comparisons of the dosed groups with the controls for renal tubule tumors in male 
mice. The statistical analyses of the tumors in male mice were based upon ad hoc 
Fisher's Exact Test and the Exact Test for Trend (Table I). 

IV b. RESULTS/DISCUSSION: 1993 Mouse Study 

Survival Analyses 

According to the DER (TXR No. 0057296), "Treatment of male and female mice 
for I 04 weeks did not increase mortal ity." An independent evaluation of mortality by HED 
was not performed. 

Tumor Analyses 

Male mice had a significant trend for hemangiosarcomas at p < 0.01. There were 
no statistically significant pair-wise comparisons of the dosed groups with the controls 
for tumors in male mice. The statistical analyses of the tumors in male mice were based 
upon ad hoc Fisher's Exact Test and the Exact Test for Trend (Table 2). 

IVc. RESULTS/DISCUSSION: 2009 Mouse Study 

Survival Analyses 

No mortality information was available. 

Tumor Analyses 

Male mice had a significant trend for lung adenocarcinomas at p < 0.05. There 
was also a significant trend at p < 0.01 , and a significant pair-wise comparison of the 
5000 ppm dose group with the controls at p < 0.05, for malignant lymphomas in male 
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mice. The statistical analyses of the tumors in male mice were based upon ad hoc 
Fisher's Exact Test and the Exact Test for Trend (Table 3). 

IV d. RESULTS/DISCUSSION: 2001 Rat Study 

Survival Analyses 

According to the study report (MRID No. 49704601 ), statistically higher survival 
(p=0.02) was observed in males at 20,000 ppm at the end of 104 weeks relative to 
controls, and an overall trend for improved survival was observed in treated males 
(p=0.03). An independent evaluation of mortality by HED was not performed. 

Tumor Analyses 

Male rats had a significant trend at p < 0.01, and a statistically significant pair
wise comparison of the 20,000 ppm dose groups with the controls at p < 0.05, for 
hepatocellular adenomas. The statistical analyses of the tumors in male rats were based 
upon ad hoc Fisher' s Exact Test and the Exact Test for Trend (Table 4). 
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Table l. Glyphosate - 1983 CD-1 Mouse Study 
(MRID No. 00130406; TXR Nos. 0004370 and 0005590) 

Male Renal Tubule Tumor Rates+ and 
Ad hoc Fisher' s Exact Test and Exact Trend Test Results 

Dose (ppm) 

0 1000 5000 

Adenomas 1/49 0/49 0/50 

(%) (2) (0) (0) 

P= 0.4422 1.0000 1.0000 

Carcinomas 0/49 0/49 1150 
(%) (0) (0) (2) 

P= 0.0635 1.0000 0.5051 

Combined 1/49 0/49 1150 
(%) (2) (0) (2) 

P = 0.0648 1.0000 0.7576 

+Number of tumor bearing animals/Number of animals examined. 

Note: Significance of trend denoted at control. 

30,000 

1150 
(2) 

0.7576 

2/50 
(4) 

0.2525 

3/50 
(6) 

0.3163 

Significance of pair-wise comparison with control denoted at dose level. 
If., thenp < 0.05. If .. , thenp < O.Ol. 
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Table 2. Glyphosate - 1993 CD-I Mouse Study (MRlD No. 49631702) 

Male Hemangiosarcoma Tumor Rates+ and 
Ad hoc Fisher's Exact Test and Exact Trend Test Results 

Dose (mg/kg/day) 

0 100 300 1000 

Hemangiosarcomas 0/47 0/46 0150 4/45 
(%) (0) (0) (0) (9) 

P= 0.00296** 1.00000 1.00000 0.05332 

+Number of tumor bearmg arumals/Number of ammals exammed, excludmg those that 
died before week 52. 

Note: Significance oftrend denoted at control. 
Significance of pair-wise comparison with control denoted at dose level. 
If·, then p < 0.05. [f"·. then p < 0.01. 
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Table 3. Glyphosate- 2009 CD-1 Mouse Study 
(Nufarm 2009b; Cited in Greim eta!., 2015) 

Male Lung and Lymphoma Tumor Rates+ and 
Ad hoc Fisher's Exact Test and Exact Trend Test Results 

D ( ) ose lPPm 

0 500 1500 

Lung Adenocarcinomas 5/51 5/51 7/51 
(%) (10) (10) (14) 

P= 0.02906* 0.62953 0.37996 

Malignant Lymphomas 0/51 1/51 2/51 
(%) (0) (2) (4) 

P= 0.00663** 0.50000 0.24752 

+Number of tumor bearing animals/Number of animals exammed. 

Note: Significance of trend denoted at control. 

5000 

11/51 
(22) 

0.08609 

5/51 
(10) 

0.02820* 

Significance of pair-wise comparison with control denoted at dose level. 
If ·, then p < 0.05. If .. , then p < 0.0 1. 
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Table 4. Glyphosate - 2001 Alpk:APrSD Wistar Rat Study (MRID No. 4970460 I) 

Male Hepatocellular Tumor Rates+ and 
Ad hoc Fisher's Exact Test and Exact Trend Test Results 

0 ( ) ose lPPm 

0 2000 6000 20,000 

Adenomas 0/52 2/52 0/52 5/52 
(%) (0) (4) (0) (10) 

P = 0.00804** 0.24757 1.00000 0.02826* 

+Number of tumor bearing animals/Number of animals exammed. 

Note: Significance of trend denoted at control. 
Significance of pair-wise comparison with control denoted at dose level. 
If ·. then p < 0.05. rr •·, then p < 0.01. 
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